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(54) MULTIPROCESSOR RESOURCE DECENTRALIZATION MANAGEMENT SYSTEM 
(57)Abstract: 

PROBLEM TO BE SOLVED: To entirely prevent the 
occurrence of division loss by leasing processors more 
than processors assigned to a process group 
dynamically among process groups according to the load 
state. 

SOLUTION: A process management part 6 manages 
processes P by process groups PG1 to PGn and a 
processor management part 8 manages the number 3 of 
processors assigned by the process groups and an 
unused processor 32 and a used processor 33. A 
processor allocation part 7 dynamically manages the 
allocation of the processors dynamically among the 
process groups by referring to the process management 
part 6 and processor management part 8. A group or 
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processor use state judging means 21 checks the load state of each process group at a 
processor acquisition request, a process group selecting means 22 determines a processor 
group to lease a processor, and a processor leasing and returning means 23 updates the 
processor management part 8 and leases processors. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] Especially this invention relates to the multiprocessor 
resources division management method which carries out division management of the processor in a 
coupled [ closely ] type multiprocessor system about a multiprocessor resources division management 
method. 
[0002] 

[Description of the Prior Art] conventionally, by this kind of multiprocessor resources division 
management method, without a mutual load interfering each other in two or more programs from which 
a property differs, two or more processors which constitute a coupled [ closely ] type multiprocessor 
system were assigned to the required process group of number [ every ] plurality, and division 
management was carried out so that it could be made to perform independently, respectively 
[0003] 

[Problem(s) to be Solved by the Invention] when all the processors of a certain process group will be in 
a busy condition, even if the 1st trouble has the processor of an intact state in other process groups in a 
Prior art, the processor of a non-busy condition is that division loss of the processor resources that the 
operation efficiency as the whole coupled [ closely ] type multiprocessor system becomes bad occurs 
with an idle state Since the processor was assigned fixed like eight sets in two sets and the batch-process 
group for example, at the interactive-mode process group, unless the reason changes a setup of the 
number of quota, division management of the number of the processor of each process group is carried 
out fixed, and each process group is because it has been used only to the processor of the assigned 
number, respectively. That is, it is because it was not taken into consideration at all about making the 
processor more than the number assigned to the process group lend and borrow dynamically between 
process groups according to a load situation. 

[0004] The purpose of this invention is by making the processor more than the number assigned to the 
process group lend and borrow dynamically between process groups according to a load situation to 
offer the multiprocessor resources division management method which does not generate division loss 
entirely. In addition, although generated, the overhead by the loan of a processor is made into time 
compared with division loss, from thousands, is an about 1/10,000-number thing, and can be 
disregarded. 

[0005] Moreover, other purposes of this invention are by making the processor more than the number 
assigned to the process group lend and borrow dynamically between process groups according to a load 
situation to offer the record medium which recorded the program which has the function in which 
division loss is not generated entirely. 
[0006] 

[Means for Solving the Problem] The multiprocessor resources division management method of this 
invention In the coupled [ closely ] type multiprocessor system which assigns the number of the 
processor which can be used for two or more process groups by each process group, and carries out 



division management of the processor With the process control section which manages a process for 
every process group, and the processor Management Department which assigns for every process group 
and manages the number of processors, an intact processor, and a use processor It is characterized by 
having the processor quota section which manages assignment of a processor dynamically among two or 
more process groups with reference to the aforementioned process control section and the 
aforementioned processor Management Department. A processor operating-condition judgment means 
by which the aforementioned processor quota section receives the notice of the processor acquisition 
demand from the aforementioned process control section, asks the aforementioned processor 
Management Department, and investigates the load situation of each process group especially, A process 
group selection means to determine the process group which lends and borrows a processor as a result of 
investigation of the load situation by this processor operating-condition judgment means, It consists of a 
processor loan / return means to perform renewal of the aforementioned processor Management 
Department, and the loan of a processor, based on the result depended on this process group selection 
means. 

[0007] By the processor resources division management method of this invention, when the process 
group which lent out to the process group which needs the processor more than the number which was 
able to assign the processor which was produced by having assigned the number of a processor to the 
process group, and which is not used, and has lent out the processor performs a processor return 
demand, a processor is returned immediately. In the loan of a processor, the employment of division loss 
to generate [ no ] is attained by investigating the operating condition of a processor and performing a 
loan and return of a processor between process groups according to the load situation. 
[0008] Moreover, the record medium of this invention records the program for making it function as the 
processor Management Department which assigns a computer for a process for every process control 
section which manages for every process group, and process group, and manages the number of 
processors, an intact processor, and a use processor, and the processor quota section which manages 
assignment of a processor dynamically among two or more process groups in a row with reference to the 
aforementioned process control section and the aforementioned processor Management Department. A 
processor operating-condition judgment means by which the aforementioned processor quota section 
receives the notice of the processor acquisition demand from the aforementioned process control section, 
asks the aforementioned processor Management Department, and investigates the load situation of each 
process group especially, A process group selection means to determine the process group which lends 
and borrows a processor as a result of investigation of the load situation by this processor operating- 
condition judgment means, It consists of a processor loan / return means to perform renewal of the 
aforementioned processor Management Department, and the loan of a processor, based on the result 
depended on this process group selection means. 
[0009] 

[Embodiments of the Invention] Next, the gestalt of operation of this invention is explained in detail 
with reference to a drawing. 

[0010] Drawing 2 is the block diagram showing the composition of the coupled [ closely ] type 
multiprocessor system with which the multiprocessor resources division management method 
concerning the gestalt of operation of the 1st of this invention was applied. The processor 1 of plurality 
[ multiprocessor system / coupled / closely / type / this ] is connected to one set (primary storage) of 
memory 3 through a bus 2, and the principal part is constituted. On memory 3, the operating system 4 
which controls each processor 1 is carried, and the process control section 6, the processor quota section 
7, and the processor Management Department 8 are included in the resource-management mechanism 5 
of an operating system 4. 

[001 1] If drawing 1 is referred to, the process control section 6 will have managed Process P to every 
each process group PG1 and PG2, — , PGn (n is two or more integers). Process P is the unit of the 
program performed by the processor 1 . 

[0012] If drawing. 1 is referred to, the processor Management Department 8 will have managed 3 1 quota 
processors, the intact processor 32, and the use processor 33 for every process groups PG1, PG2, 



PGn. The example of drawing 1 shows that the process P belonging to the process group PG1 of the 
process control section 6 can use the processor 1 with 3 1 quota processors of the process group PG1 of 
the processor Management Department 8. 

[0013] Reference of drawing. 1. constitutes the processor quota section 7 including the processor 
operating-condition judgment means 21, the process group selection means 22, and processor loan / 
return means 23. 

[0014] The processor operating-condition judgment means 21 is asked to the processor Management 
Department 8, and investigates the load situation of each process groups PG1, PG2, --, PGn. 
[0015] The process group selection means 22 determines the process group which lends and borrows a 
processor 1 as a result of investigation of the load situation by the processor operating-condition 
judgment means 21. 

[0016] Processor loan / return means 23 performs renewal of the processor Management Department 8, 
and the loan of a processor 1 based on the result depended on the process group selection means 22. 
[0017] If drawing 3 is referred to, processing of the multiprocessor resources division management 
method concerning the form of the 1st operation will consist of the quota within the limits judging step 
101, the intact processor existence judging step 102, the processor acquisition step 103, the processor 
recovery step 104, the processor acquisition step 105, the intact processor existence judging step 106, 
the processor acquisition step 107, a processor acquisition improper notice step 108, and a re-processor 
acquisition demand or the abandonment step 109. 

[0018] Next, operation of the multiprocessor resources division management method concerning the 
form of the 1st operation constituted in this way is explained with reference to drawing 1 or drawing 3 . 
[0019] If the process P belonging to a certain process group PGi (1 <=i<=n) tends to use a processor 1 
and a processor acquisition demand is published, the process control section 6 will notify a processor 
acquisition demand to the processor quota section 7. 

[0020] if the processor quota section 7 receives a processor acquisition demand -- the processor 
operating-condition judgment means 21 -- using - the processor Management Department 8 referring 
to — the processor operating condition of a process group PGi — investigating -- the number of the use 
processors 33 — assigning -- within the limits of 31 processors ******** ~ (~ the following — ) is 
investigated (Step 101) 

[0021] It investigates whether the number of the use processors 33 assigns, and when it is within the 
limits of 3 1 processors, the processor quota section 7 has the intact processor 32 within the limits of 3 1 
quota processors using the processor operating-condition judgment means 21 (Step 102). 
[0022] When the intact processor 32 is within the limits of 3 1 quota processors, the processor quota 
section 7 gains the processor 1 which is the intact processor 32, and returns it in the process control 
section 6. Thereby, the process P belonging to a process group PGi gains and uses a processor 1 (Step 

103) . 

[0023] When there is no intact processor 32 within the limits of 3 1 quota processors Since the processor 
quota section 7 shows that the process group PGj (1 <=j<=n, j !=i) which is using the processor 1 into 
other process groups exceeding 3 1 quota processors exists, Using the processor operating-condition 
judgment means 21 and the process group selection means 22, such a process group PGj is investigated 
and a processor 1 is regained from the process group PGj using processor loan / return means 23 (Step 

104) . 

[0024] Next, the processor quota section 7 returns the regained processor 1 in the process control section 
6. Thereby, the program P belonging to a process group PGi gains and uses a processor 1 (Step 105). 
[0025] On the other hand, it investigates whether the number of the use processors 33 assigns, and when 
[ with 3 1 processors ] out of range, the processor quota section 7 has the intact processor 32 by other 
process groups using the processor operating-condition judgment means 21 and the process group 
selection means 22 at Step 101 (Step 106). 

[0026] When the intact processor 32 is in a process group PGj (1 <=j<=n, j !=i), using processor loan / 
return means 23, from a process group PGj, the processor quota section 7 borrows the processor 1 which 
is the intact processor 32, and returns the borrowed processor 1 in the process control section 6. 



Thereby, the process P belonging to a process group PGi gains and uses a processor 1 (Step 107). 
[0027] When there is no intact processor 32 in other process groups, the processor quota section 7 
notifies a processor acquisition failure to the process control section 6 (Step 108). Thereby, the process 
P belonging to a process group PGi publishes a processor acquisition demand again after fixed time, or 
gives up acquisition of a processor 1 (Step 109). 

[0028] Next, the form of operation of the 2nd of this invention is explained with reference to a drawing. 
[0029] If drawi ng 4 is referred to, the form of operation of the 2nd of this invention will be equipped 
with the record medium 9 which recorded the operating system 4 which includes the process control 
section 6, the processor quota section 7, and the processor Management Department 8 in the resource- 
management mechanism 5. This record medium 9 may be a record medium of a magnetic disk, 
semiconductor memory, and others. 

[0030] An operating system 4 is read into memory 3 from a record medium 9 through a bus 2, and 
controls operation of a coupled [ closely ] type multiprocessor system. Since control of operation of the 
coupled [ closely ] type multiprocessor system by the operating system 4 becomes being completely the 
same as that of the case of the multiprocessor resources division management method concerning the 
form of the 1st operation shown in drawing..! or drawing .3 , it omits the detailed explanation. 
[0031] 

[Example] Next, operation of one example of the multiprocessor resources division management method 
concerning the gestalt of operation of the 1st of this invention is explained with reference to drawing 1 
or drawing 3 . 

[0032] For example, the process P of a process group PG 2 presupposes that the processor acquisition 
demand was published. 

[0033] The process control section 6 notifies that the process P of a process group PG 2 is performing 
the processor acquisition demand to the processor quota section 7. 

[0034] In the processor quota section 7, with reference to the processor Management Department 8, the 
processor operating condition of a process group PG 2 already judges that there is no intact processor 32 
into a process group PG 2 using the processor operating-condition judgment means 21 from the number 
of the use processors 33 being 2, and 31 quota processors being 2 (Step 101). 

[0035] Then, it finds out that the processor quota section 7 has the intact processor 32 in other process 
groups PGI using the processor operating-condition judgment means 21 and the process group selection 
means 22 (Step 106). 

[0036] Next, the processor quota section 7 borrows a processor 1 from a process group PGI using 

processor loan / return means 23, and the process P of a process group PG 1 borrows the processor 1 

currently assigned to the process group PG 2, and gains a processor 1 (Step 107). 

[0037] Then, supposing the process P of a process group PG 1 publishes a processor acquisition 

demand, the process control section 6 will notify that the process P of a process group PG 1 is 

performing the processor acquisition demand to the processor quota section 7. 

[0038] Using the processor operating-condition judgment means 21, with reference to the processor 

Management Department 8, the number of the use processors 33 of the processor operating condition of 

a process group PG 1 is 8, and since 3 1 quota processors are 7, as for the processor quota section 7, it 

judges that it is within the limits of assignment (Step 101). 

[0039] Since one of eight processors 1 assigned to the process group PG 1 is already lent out to the 
process group PG 2, however, the processor quota section 7 It is judged that there is no intact processor 
32 within the limits of 31 quota processors (Step 102). The processor operating-condition judgment 
means 21 and the process group selection means 22 are used. The process group PG 1 which is using the 
processor 1 beyond the range of assignment is investigated, and a processor 1 is regained from a process 
group PG 1 using processor loan / return means 23 (Step 104). 

[0040] And the processor quota section 7 returns the regained processor 1 in the process control section 
6. Thereby, the program P belonging to a process group PG 2 can gain and use a processor 1 (Step 105). 
[0041] 

[Effect of the Invention] The 1st effect is that division loss does not occur at all even if it uses a 



processor resources division management method, and the fall of the throughput of the whole coupled 
[ closely ] type multiprocessor system does not occur. The reason is that a load-distribution function can 
work and it can accommodate a processor to the process group of a heavy load dynamically from the 
process group of a low load by the processor quota section when an intact processor exists (loan). 
[0042] Moreover, I hear that the record medium which recorded the program which has the function 
which division loss does not generate any even if it uses a processor resources division management 
method, and the fall of the throughput of the whole coupled [ closely ] type multiprocessor system does 
not generate is obtained, and there is the 2nd effect. 
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DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing 1] It is the block diagram showing the composition of the multiprocessor resources division 
management method concerning the gestalt of operation of the 1st of this invention. 
[Drawing 2] It is the block diagram showing the composition of the coupled [ closely ] type 
multiprocessor system with which the multiprocessor resources division management method 
concerning the gestalt of the 1st operation is applied. 

[Drawing 3] It is the flow chart which shows processing of the multiprocessor resources division 
management method concerning the gestalt of the 1st operation. 

[Drawing 4] It is the block diagram showing the composition of the coupled [ closely ] type 
multiprocessor system with which the multiprocessor resources division management method 
concerning the gestalt of operation of the 2nd of this invention is applied. 
[Description of Notations] 

1 Processor 

2 Bus 

3 Memory (Primary Storage) 

4 Operating System 

5 Resource-Management Mechanism 

6 Process Control Section 

7 Processor Quota Section 

8 Processor Management Department 

9 Record Medium 

21 Processor Operating-Condition Judgment Means 

22 Process Group Selection Means 

23 Processor Loan / Return Means 

3 1 The Number of Quota Processors 

32 Intact Processor 

33 Use Processor 
P Process 

PGl-PGn Process group 
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X^7l/~-7 p 5iiiR¥Si:, c<D7 p a-fex^7l^--7*5S»?#© 

[0 0 0 7] *fga^ya-b-y+>-aj®^fiJ«El7?iS:T ; 

X^/l/-:A:«LtBU T'nirv-thWtLaJL'TVS:/ 
d -bx -b -y Wg^J&grfro fc»&M:fi 

[0.0 0 8] Sfe. *?^<D£8jttttfc!:. rH/fcTa— * 
;£\ ya-trX^ya-feX^b— y^cWIi-r^T'n-feX 
yn-trx^b-y^tcfij •? ST^ti-byirtS, 
7 u -fe -y <£ tfffifli y P -b y -9-*SSft- * 

■b >y imsa?, * e. mc m!b:/p -b xesgpss «t t>*tut a 

m<D-fu-b7,'7j\<-~y?3-C*W)mc < gm?- 3> •? n -tr >y +>"SiJ 

3o -«fJc, tufBT'n-b-yy-iiJD^Tg^ MIB^n-fex 
^iigP^^cD^a-tr-y^fS^fDjltt^t, mfc? 

a -fe -y iJWr^lSlc J; Sftffi^QM&Ott 

syn-fe^dr^^ffi?^®*:, ccoyp-bx^Vb-:/ 
SBS^g&i: <fc SlS^gr^^ tWEr a.-b -y +H&5ISfl<D 
M^rtya-b-y+>-<7)«^'^%t73yn-lr-y+»-«LmL • 

[0009] 

[^(DHjffgcD^lB] ^ *«WO^SISO««fcov^ 

[0 0 10] H2& *m&& 1 <C«fefillO}^»JC«* 
a -b -y nfeffil&& 
§y-T^rn-b-y-9->'XT-AcO®fi)t%^-r^'a-y^0T* 
*«. ccoa^'&§y^^7 p D-b-y9-v'XxiAli, ffift 
(Dyn-b-y+J- 1 AV^XZ^LT 1 ^CD^^r'; (±IB 
11) 3fc««ESnT, *«^SSI5*W^tlTV^o * 
€-'J3±fc:tt, #7n*ytf l^JW^S^U-TV 

4«D»M ! ffii^5tCtt, ^a-bXgSg|56, !/P-b-y 



•tffij 9 7 feiOVP -b -y t^HSR 8 AtSSttTV ^ 

So 

[ooi i] .H-.iJHws-rsfc, ya-bxeagpete. 

^ntX^yPGl, PG2. -. PGn (nit 
2i-Xh<DgS0 mc, 7*DtxP?;MLT^§„ 7p 
-bX P it. ^a-b -y+>- 1 T**tT : £*l£>7'P fyUnsm. 

[0 0 12] 0 1 *mm?2>£. ya-b-y-«teilg|58 
tiu &:/p-bX?Vl/-7 p PC 1 , PG2, PGn« 
10 tc, M9ST:/P-b-y-91&3 1 . *^ya-b-y9-3 2 
tjjcr^^Sffl^D-b-y+J-S 3^eSLt</>?>„ 12 1 cQfiflT' 
it, ya-bXWSaP6£Dya-bX^";b— T^PG Hcjgf 
&:/p-bXP«, •7°a-b>y9-WIia58t07 p n-bX^;l/— 
7°PG 1 <DSJ0ST7"o-b-y9-^3 1 ©ya-fe-y+f 1 

[0 0 1 3] 0l£#«|-r3i:, T'n-b-yy-fiJOSTgP 

. 7tt, 7v-tvy-<mttmm^&2 1 ^a-bxy 

?3ffl?¥&2 2 ya-b-y-9-MLfcUL • jM£P#IS 

20 [0 0 14] 7 p a-b'y+»"fgffltt!Jilf«¥S2 l «*, /a 
*>y+>-©Sa58 tP^v^t)^. #7*n-bxy^7°P G 
1. P G2, -. PG nC0a^t>ciK^rP^ o 
[0 0 15] ^n-bX^;U-^StR#©2 2 it, T'o-b 

ya-b-y^i^g-r^ya-bx^lz-y^^-r 

[0 0 16] 7 p n-fe;yitfiuaL'jg*n#a2 3H:, 7 
D-txy;b-^»R#a2 2JC±«^a**'SA,. 7°D 

-b>yttgB|gP8£DSIfftyp-b-y»t 1 commt^foo 

30 • c o o 1 7 ] h 3 s t , m i <D$m<oBmic& 

TiBHF*3fiJSXT--y7 s l 0 1 t> *ffifflya-b-y9-#^ 
W^X^-y^l 0 2 7 p a-b7ffl#Xr77'l 0 3 
fc, 7'P-b-y9-?X»?3SLXx-y7 p l 0 4 i:, ^P-b-y-y- 
ftlXr-vyi 0 5 fc, *^ffl-7°P-b-y ttffl^Xf 
■y 7^106^, ^D-b7WXf7/l0 7t, 7°P 
•b -y -9-®t#^Bj3iftlX^ 7/108^ W-fu -b -y -^iBI 

[0 0 18] C©J:5K«««n/'cS 1 OllflfiO 

40 ^sgtc^^v/i/f-ya-b -y vmwftfimmfsiKvmmc 

[0 0 1 9] S57*n-bX7*;b- ^PG i (l^i^ 
n) icig-rs^P-bXP^P-b-yy- l=gr^fflL<t-5i: 

LTyp-b-y+j-^fSjR^fgff-rst, yp-bxmsgp 

[0 0 2 0] 7 p P-b-y9-fiJ0STgi57f±, 7'd-(!7+M 
»B#*SWR3fc, 7 p P-b-y9-^t»cja!HiM^IS2 1 
^rffl(/\T, 7"P-b<y+)-^iigP8^:#BaLTyp-bxy;l/ 
50 -yPG i co^P-b-yy-^ffltttSl^SiiU igffl^P-b 




( 4 

5 

7t3 3 co&tffij 0 ST :/o -fe >y HtSf 3 1 (7)®Hrt^ if 
3^ (*SSfr£5*>) £11^3 (X^-y7l 0 1). 

CO 0 2 1] &m-fu-{zy^-3Z(omm\K>^x-fu^. 

•y V®. 3 1 <Dfi?Brt CO«^ 7d -b -y itiij 0 3 T35 7 

[0 0 2 2] f"JSST7 , P-b-y-91&3 1 ©«Hrttc*ffi 
fflynt7*3 2««*5i&, 7 P D-b-y9-fi)i3aTg|57 
*ffiffl^ > D-fe-yt>-3 2T'Sl.yn-b<y9-l W#L /o 

t, ^p-bxtsapeicigsn-ti,,, ctucj^, :/p-b 
SBSLraffl-rs (xf^yi 03), 

[0 0 2 3] W0UX?u*.y J <m.Z lcD®HFtyC*{£ 
ffl-7"p-b-y+f3 2#&^«^i, 7*a-fe-y^fiJ0STa5 • 
7t±, <te«:7°P-bX?Vl/— T^ttyc" fiJOST^D-tr-y 
•9*3 1 MxT^a-b.y^ 1 ^rffifflLTV^^P-bX 
^*;b-ypGj (l<j<n. j * i) ##&-r&ci: 

&:/p-bX^l/-:/PG j*m^, 

• Wm®.2. 3Srffl<^T, ^©:/p-bxy;l/— 7PG j 

[0 0 2 4] *tc, yn-b-y9-fiJ0^Tg)57(4, !&<3jM 
Lfc^n-tr-y-y- 1 ^•/D-bX^IIgP6Kjgaif ?.o cn 
yo-tx^l — ~/P G i tcflTTS^a^AP 

^n-b7+M n&m l x®m*& uf77 , io 

5) o 

[0 0 2 5] -n, X-r>y7°l 0 1 T\ ^ffl^P-b-y+t 
3 3 ©SfcWM t) ST -b -y 3 1 ©HEm©«^ 30 
It. ^n-fe-y-9-fiJC)STg|57t±, ^D-tr-y-y-^ffl^flJ 
B3MS2 l*i«tD : 7 p n-trX^;U-7^?#©2 2%ffl^ 
T, fl&«D^ , n-trxy;I/-^T-*^7 B n-fe-y9-3 2tf& 
(Xf'^10 6)' o 

[0 0 2 6] ^P-bX^lz-^P G j (lSj^n, j 

* i) tc*ffiffl:/nfcvtf3 2#*-3fc«£\ yn-b-y 
•9-f ij 0 S Tg|5 7 {4, 7p -b -y LtB b • iSflJ^S 2 3 
fcffli^T, ^P-bX^lz-yPG j fre>*$ffl7 P P-b>y 
•9-3 2T*^^yp-b>y9-l?:f§'3^tT, fi»)Sl*fcy 
P-b>y-9-l^a-bXWIIgI56tc)Ii£n-r?>o cntcfc 40 
0, ^P-bX^b-^PG i tC«-T %> yp-bXP^P 
-b-y+M^#LT{£ffl-r?. (Xir-y:/ 1 0 7) . 

[0 0 2.7] mcDZfu-bXiffV— ytC5fe^rP-b-y-9- 
3 2#&^i&&, yp-b>y+J-fiJ"3aTgi5 7li, 7P-bX 
@ag|56tc^P-b>y+);®tf^pI%ffl«]-r^ (Xf»^l 
0 8) 0 CfttCcfctK T'p-bX^Vb— yPG i'icP-TS 
yp-bX P tt, — 5£HSHH»cSaE:/cHr •y-9-ffi#S*^ 
^T-Ti>*\ ^t&ttnffT'P-b -y -9" 1 tfJjgffSr&t £ 
(Xf-yT'l 09) o 

[0 0 2 8] ^C, #?&EcOg! 2 <D^CD^gtCO<^T 50 
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0ffi?r#B8LT|JiH^-r«.o 

[0029] m4ttm8.tzt, ^mm%2<Dmm<o 

Bmt. «M«S^S5jc^p-bX«Sgi56. yp-b-y 
•9-fiJ D STgP 7 *3<t Q*^P -b -y -^mUgiS 8 ^#ty*^ U 
—r ^ yy->xfA 4 «G» Lfcf2»!«i*: 9 

[0 0 3 0] r >^*->Xfi, 4 {±, fEiS^M* 

9A^/^X2^/t-LT^^U 3tcK^ii^tX. ffiHrd^ 

7-4 >^ % >X-rA4 tCki>mSg-g-SJv;U^7*P-b-yy->' 
XrA<£i&m9»W\ 0 1 &<^Lia 3^1^31 1 © 

So 

[00 3 1] 

f-yn -b >y U-jgM^f ao-HBSSfflOftf^ teo v ^ 
T, Hl*i/^LH3««8aLTBjrors. 

[0 0 3 2] fc 7 p P-bX^";b-yPG2(O7 0 P 
■bX P A^P-b -y VWm&lzmy Lrcf?2> 0 

[0 0 3 3] ^P-bXeSS(56^ ^P-bX^U— ~fP 
G 2 d^P-bX P A^P-b y VmWS$.*?x r> Xh^ C 
t ^P-b >y "9-fiJ STSP 7 icilto-r^o 

[0 0 3 4] 7°P-b-y9-fiJDSTg|5 7«, 7°P-b-y9-^ 
fflttrJS*'JW^©2 l^ffll,^T, yp-b-y9"Siig|5 8^# 

yp-bX^l/-^PG 2cO^P-b-y1t^ffl«^ 
tt, ffiffl7'a-b7D-3 30Stf2T'W 1 fUDSTyp 
-b-y9-»3 1 ib^T^^Ct*^, td*^ffl^n-b-y 
+J-3 2^DtX^7'PG 2rtti:^:^Ci:*ipJBfr 
3 (X-T-'y^l 0 1). ; 

[0 0 3 5] ^CT% yp-b-y-y-fiJOSTgimi, 7*u 
-b y -9"^t»c}H*iJ»f#IS 2 1 *3 J: DVd -b X 9ib--fm 
R¥a2 2^ffl^T, ftfi^yp-bX^l/— ^PG HC* 
<SfflyD-fe-y9-3 2*<*4{l4:*aotJtH-r (X^-y^ 

1 0 6) „ 

[0 0 3 6] ;WC. yn-b-y9-SiJOSTg|5 7«, ^P-b 
•y*«UtHL - igai#S2 3%fflV-T, ^P-bX^b- 
^PG 1 !b^7*o-fey^ 1 ^rfg^tt, ^P-bX^OU- 
^PG KD-ZP-bXPli, 7°P-bX^7l/— T'PG 2 tC#J 

oSTe-nTv^fcyp^-yy- 1 ^fflurya-byy- 1 
(ommzfio (xf-y^i 0 7) o • 

[0 0 3 7] C<0*& yp-bX^*;l— yPG 1 O^P-b 
XPA^p-b-y-9-Mi#S*^tLfcfr§t, ^P-b 
xgag|?6l±, rp-bx^;l/-rPG 1 tDT'P-bXP^ 

fa-ty^mwm^n^x^c t^fa-ty^-mo 

STg|57tcjiJa-rs„ 

[0 0 3 8] 7"P-b-y-9-fiJDSTg|5 7«, ^P-b-y+h^ 
fflt^R ! PJ*i¥a2 l^ffll/^T, yp-b-y-9"«Sg|58^# 
S8U yp-bx^";l/--/P G l coyp-b-yy-ffiffl^iJj 



( 5 ) 
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8 



HrtT ; fcSCfc**PJ»rr* (Xf^^l 0 1) 0 
[0 0 3 9] L*»U /P-bxy^PG HClJDS 
T£>nrc8£0:/n-t?*;/+h l co 5 -5<D 1 iSte-tTlc-fu 
-fcX£Ob-:/PG 2lcffL!ti£ftT^SCrc> yat-y 

K*ffiffl:/P-fev1t3 2*^^¥<JWrL (Xf7^l 0 
2) , ya-izyy-ffifflttiH^JW^az 1 fecfctfyo-fex 
^;b-^l^¥S2 2«:ffli/ v C, fiJ9ST<DSSHW±<D 

7-7^1 0 4) o 

[0 0 4 0]fLT, yp-fey^J0aT»7tt. *D 
1 J&ypfcxSaW6tciIi$-rSo c 
tiled; *K yn-feX^l/-yPG 2tclt5/ny7i, 
Pft^p*^-y-i«»»UTffiffl-r*ci:ft^#* (X 

T7^1 0 5) o 
[0 0 4 1] 

fl65fl»#> {gm^oyp-trx^b-y^^rg^coyp 
■^Xd^;l^^K:yn*yit*«WfcHfii («#) "TSC 

[0 0 4 2] Sfc. S2<OSft«tt. ^Pfc-ylJiSiRiMM 



70 



20 



[0 1 ] *«BW>» 1 ^l«ci^7;l/fyn-t: 

■y jtta»a;cow««^ryn -y *b^5 0 

[02] ^ltD^cD^ffi^^^v^^P-t-y-y-a^. 
JS3E#3!»<»fi * ftSffitt^SSNvl,*-:/ p -b v V is 

[03] S-l©*MW^fc«Sv;l/^yp^y1tll« 
[0 4] *fg0^^2cO*^com^c^^^;l/^7 P n-tr 

-y mmtttffim s n&wmsm*^ -fu 

1 ^p-by-fr 
2 

3 A^ev (iiBttO . . 

5 
6 
7 
8 
9 

2 1 
2 2 

2 3 

3 1 
3 2 
3 3 
P 



yp-fey-tWJO^Tffl 
yp-b^y+HgliSP 

yp -b >y itOfflWWW Wf ¥S 
yp-bX^W-yjBR^S 

fflOSTyp-b^ylta 

yp-tx 

30 PGl— PGn ya^zX^b-y 



[HI] 



PG1 



pyrin* 



«52 foOOO) 

I | | 

PGn [OOP ) 



8 yp-b»tMBBP 



PG1 
PG2 



KX3QOI 



PGnl 



lo5o) 



) 32 sfeffiffiyotr** 
31 ttUtirc:7o-fe*tttk 



( 6 ) 
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